HEAQ 1
- PHA DATA BASE
XRATES DATA BASE
77-0754-02H

77-0754-021




HEARO 1

PHA DATA BASE

77-075A-02H

This data set has been restored. There were originally

twenty-six 9-track, 6250 BPI, multi-filed tapes written in Binary.

There are twenty-six restored tapes} The DR tapes are 3480

cartridges and the DS tapes are 9-track, 6250 BPI.

The original

tapes were created on an IBM 360 computér and the restored tapes

were created on the IBM 9021 computer.

along with the corresponding D numbers are as follows:

The DR and DS numbers

DR# DS# DD# FILES TIME SPAN
DR-004424 DS-004424 D-065023 39 08/15/77 - 09/02/77
DR-004425 DS-004425 D-065024 40 09/03/77 - 09/22/77
DR-004426 DS-004426 D-065025 40 09/23/77 - 10/12/77
DR-004427 DS-004427 D-065026 40 10/13/77 - 11/01/77
DR-004428 DS5-004428 D-065027 24 11/02/77 - 11/13/77
DR-004429 DS-004429 D-065028 40 11/14/77 - 12/03/77
DR-004430 DS-004430 D-065029 40 12/04/77 - 12/23/77
DR-004431 DS-004431 D-065030 40 12/24/77 - 01/12/78
DR-004432 DS-004432 D-065031 40 01/13/78 - 02/01/78
DR-004433 DS-004433 D-065032 40 02/02/78 -~ 02/21/78
DR-004434 DS-004434 D-065033 38 02/22/78 - 03/12/78
DR-004435 DS-004435 D-065034 39 03/14/78 - 04/02/78
DR-004436 DS-004436 D-065035 40 04/03/78 - 04/22/78
DR-004437 DS-004437 D-065036 40 04/23/78 - 05/12/178
DR-004438 DS-004438 D-065037 40 05/13/78 ~ 06/01/78
DR-004439 DS-00443%9 D-065038 40 . 06/02/78 - 06/21/78
DR-004440 DS-004440 D-065039 40 06/22/78 - 07/11/78
DR~004441 DS-004441 D-065040 39 07/12/78 - 07/31/78
DR-004442 DS-004442 D-065041 39 08/01/78 - 08/20/78
DR-004443 DS-004443 D-065042 39 08/21/78 - 09/09/78
DR-004444 DS~004444 D-065043 40 09/10/78 - 09/29/78
DR-004445 DS-004445 D-065044 39 09/30/78 - 10/19/78
DR-004446 DS-004446 D-065045 40 10/20/78 - 11/08/78
DR-004447 DS-004447 D-065046 40 11/09/78 -~ 11/28/78
DR-004448 DS-004448 D-065047 37 11/29/78 - 12/18/78
DR-004449 DS-004449 D-065048 36 12/21/78 - 01/09/79




REQ AGENT RAND NO. ACQ. SCIENTIST
SAR 0279 SJK

HERC 1
PHA DATA BASE
XRATES DATA BASE
77-075A-02H

77-075A-021

This data set catalog consists of 52 tapes, 26 are PHA DATA and 26 are
XRATES DATA. The tapes are 9-track, 6250 BPI, Binary and are milti~-filed. The
tapes were created on an IBM 360 computer. some of the tapes have read
errors; and as of 06/23/86 those tapes will not be replaced. The tapes with
the errors are marked with an asterix. The D numbers along with the number of
files and the time span are as follows:

77-075A-02H
Dt #FILES TIME SPAN
D~65023 39 08/15/77 - 09/02/77
* D=-65024 40 09/03/77 - 09/22/77
D=65025 40 09/23/77 - 10/12/77
D-65026 40 10/13/77 - 11/01/77
D~65027 24 11/02/77 - 11/13/77
D-65028 40 11/14/77 - 12/03/77
* D-65029 40 12/04/77 - 12/23/77
* D-65030 40 12/23/77 - 01/12/78
D=65031 40 01/13/78 - 02/01/78
D~65032 40 02/02/78 - 02/21/78
D=-65033 38 02/22/78 - 03/12/78
D=65034 39 03/14/78 - 04/02/78
D-65035 40 04/03/78 - 04/22/78
D=65036 40 04/23/78 - 05/12/78
D-65037 AQ 05/13/78 - 06/01/78
D~-65038 40 06/02/78 - 06/21/78
D-65039 40 06/22/78 - 61/11/78
D~65040 39 07/12/78 - 07/31/78
D-65041 39 08/01/78 - 08/20/78
D~65042 39 08/21 78 - 09/09/78
D~=65043 40 09/10/78 - 09/29/78
D=65044 39 09/30/78 - 10/19/78
D-65045 40 10/20/78 - 11/08/78
* D~65046 40 11/09/78 -« 11/28/79
D~65047 37 11/29/78 - 12/18/78

D=-65048 36 12/21/78 - 01/09/79




D#
D-65049
D-65050
D=-65051
D=65052
D-65053
D-65054
D-65055
D-65056
D-65057
D-65058
D-65059
D=65060
D-65061
D=65062
D=-65063
D=-65064
D-65065
D-65066
D-65067
D-65068
D-65069
D=65070
D=-65071
D~-65072
D=65073
D~-65074

77-075A-021

#FILES

39
40
40
40
24
40
40
40
40
40
38
39
40
40
40
40
40
39
39
39
40
39
40
40
37
36

TIME

08/15/77
09/03/77
09/23/77
10/13/77
11/02/77
11/14/77
12/04/77
12/24/77
01/13/78
02/02/78
02/22/78
03/14/78
04/03/78
04/23/78
05/13/78
06/02/78
06/22/78
07/12/78
0g/01/78
08/21/78
09/10/78
09/30/78
10/20/78
11/09/78
11/29/78
12/21/78

sPaY
- 09/02/77
- 09/22/77
- 10/12/77
- 11/01/77
- 11/13/77
- 12/03/77
- 12/23/77
- 01/12/78
- 02/01/78
- 02/21/78
- 03/12/78
- 04/02/78
- 04/22/78
- 05/12/78
- 06/01/78
- 06/21/78
- 07/11/78
- 07/31/78
- 08/20/78
- 09/09/78
- 09/29/78
~ 10/19/78
- 11/08/78
- 11/28/78
- 12/18/78
- 01/08/79
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DESCRIPTION OF PHA AND XRATES DATA BASES

I. INTRODUCTION

This document provides a brief description of two data bases
of the Medium and High Energy Detectors of the HEAO A~2 X-ray
experiment. A brief description of the experiment 1is given in
Section 1II. Section III indicates how the data bases were
Created. Detailed documentation of the format of the data bases
is provided in the Appendices, which are described in Section
III. An example of how these data bases might be used is given
in Section 1V.

II. The Experiment

The A-2 experiment on HEAO 1 consisted of 6 detectors which
collectively were sensitive to x-rays from about 4.1 keV to &0
keV. The experiment was designed to provide systematics-free
énergy spectrum data for point and extended sources of x-rays.
The detectors were mounted so as to observe the sky 1in a
direction perpendicular to the satellite spin axis. With this
orientation, each detector scanned a 3-degree-wide great circle
of the sky every 35 minutes, and, as the spin axis precessed to
point at the Sun, observed the full sky every 6 months.

The six detectors consisted of two Low Energy Detectors
(LEDs), one Medium Energy Detector (MED), and three High Energy
Detectors (HEDs). This report is concerned only with data from
the MED and HEDs. Each detector observed two co-axial fields~of-
view separately, one collimated to 3 degrees by 3 degrees full
width at half maximum (FWHM) and the other either 3 degrees by
1.5 degrees or 3 degrees by 6 degrees. Each field-of-view was
observed by a multi-wire gas proportional chamber with separate
outputs for each field-of-view in two layers of anodes, and also
for exterior layers of anodes which are used to discriminate
against charged particles. The following types of data were
output from each detector: engineering and analog parameters
(analog status), digital experiment parameters (digital status),
raw anode counting rates (housekeeping scalers), standard
coincidence counting rates (discovery scalers), pulse height
analyzed rates (PHA histograms), calibration pulse height
analyzed events (calibration data), and data with a variety of
counting rate versus time output modes (Delta-t computer) . The
document "HEAO 1 A-2 Experiment: The Configuration of the Hard
X-ray Detectors," which has been submitted to the NESDC, provides
a2 history of the experiment modes.

More complete descriptions of the experiment can be found in
Rothschild, 1977, and Rothschild, et al., 1979.

III. Data Baseg

/Yy




The data telemetered from the A-2 experiment were used to
Ccreate the primary experiment data base called MAX. Secondary
data bases, such as XRATES and PHA, were created from MAX to make
scientific data analysis more convenient. These secondary data
bases have several advantages compared to MAX. They are smaller
since various data, such as data from the LEDs, have been
omitted. Theyare easier to use because the digital and analog
status parameters have been de-commutated. In addition, various
quantities, including data quality flags, have been calculated
and included in the data base. Together the XRATES and PHA data
bases contain essentially all of the scientifically useful data
from the MED and HEDs, and the data are in a more processed state
than they are in the MAX data base.

The details of the XRATES and PHA data base formats and
calculated quantities included in them are given in the
appendices. Appendix A describes the calculations of the flags
that have been added to the data bases. These flags are the
electron contamination flag, the clean flag, the superclean flag,
the (known Xx-ray) source in field of view flag, Earth
occulatation flags, pointing flag, digital status flag, nominal
status flag, and moon in field of view flag. These flags are
designed to provide the user with a easy way to determine if the
data are of high guality. Appendix B describes how the parameter
scan angle was calculated. Appendix C gives the detailed format
of the PHA data base. Appendix D gives the detailed format of
the XRATES data base.

IV. Typical Uses

The XRATES data base is used primarily to search for possible
sources and to examine possible variability of detected sources.

For example, a new source may be discovered and an observer
wishes to learn if it was detected in hard x-rays during the HEAOQ
1 era. Knowing the position of the source, the observer can

calculate the periods when the A-2 experiment was scanning over
the source since the experiment always scanned great circles of
the sky 99 degrees from the Sun. The counting rate from a
selected detector could then be accumulated as a function of scan
angle for times when high quality data were obtained. The
accumulated data would give the flux from a strip of the sky
convolved with the triangular detector response. Standard
statistical tests could then be used to determine 1limits on the
x-ray flux from the direction of the source of interest. A light
curve for the source could be constructed using the background
from an off-source region and the effective area of the detector
for the source as a function of time. These data could, for
example, be used to search for periodicities. Crude spectral
information could be obtained by comparing fluxes in different
discovery scalers.

More detailed spectral information requires the use of the PHA
data base. Spectral data would be accumulated for appropriate




times when the source is in the detector's field of view. The
resultant distribution would then be compared to that produced by
convolving various model spectra with the spectral response
function of the detector.

Other examples of the use of these data bases can be found in
the scientific literature (e.g. Marshall, et al., 1979, and
Marshall, et al., 1984} .
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APPENDIX A - FLAG CALCULATIONS

Al. ELECTRON CONTAMINATION FLAG (HECON)
When determining whether the HED1, HEDZ2, MED, and -HED3

detectors are electron-contaminated, the SKYMAP program sets
a lower limit of -500 for the electron rate. SKYMAP also
sets a special superclean electron rate limit for the MED
_ detector which is then used in subroutine MAPTAP in deciding
( whether to accumulate superclean data for the MED detector.

- The electron rate is calculated as follows:

For detectors HED2 and MED (i=2 and i=3 respectively)
2 2

n,=h, +t. h “ - b, (h, + t - c.)

i 9 1 95 i Bi 2 Si i

For detectors HED1 and HED3 (i=1 and i=4 respectively)

~ 2
ni= hyg +t; by’

2 2_
- by (h,° + tyh.%-c)
1 1 i b

where h h, , h are the absolute values of the

!
75 8; 3

seventh, eighth, and ninth housekeeping scalers for the
.th
i detector, and




2.7 x 1077

7.3 x 1078

constants dependent on detector

bl = .80

b, = 1.51

o
il

1.42

b4 = .86

1 e(di‘d)/l422

c
1

where cli = constants dependent on detector

cll = 691.00
c,b = 805,27
c3l = 763.90
c,b = 1093.22
di = day at which strength all of calibration
Sources were measured, with day 1 being
January 1, 1977
dl = 70
d2 = 70
d3 = 70
d4 = 70
d = current day based on January 1, 1977
A-2




(NOTE: The ten housekeeping scalers are listed on
page 53 and defined on pages 30-52 of the HEAO-A2 Cosmic

X-Ray Experiment Technical Manual.)

If the absolute value of housekeeping scaler 9 is greater than
30000, or the eie-tron rate is less than =500 or is greater
than the predetermined limit, the flag is set to "contaminated"
for that detector. The limits for each detector are

HED1 : 1000
HED2 : 700
MED 1200
HED3 : 500
MED (superclean) : 600

3

The preceding standards apply when ther is no fill data

in the seventh housekeeping scaler (when testing HED1, HED3)
or in the eighth housekeeping scaler (when testing HEDZ,
MED). If the absolute value of housekeeping scaler 9 is
less than 30000 and. the applicable seventh or eighth house-
keeping scaler is fill data, the flag for the detector is
set as having no electron contamination. The constants and
limits for the MED and HEDs are the result of a study of
experiment data by Dr. A. Rose of GSFC.

The format of the electron contamination flag is

2%*], 2**0Q bits = LED1
2%%3, 2*%2 bits = LED2
2**5, 2*%4 hits HED1
2**7, 2%%6 hitg HEDZ2
2%*9, 2**3 bits = MED
2%*11, 2**10 bits = HED3
2**12 bit = MED superclean
bits = 00
bits = 11

no electron contamination

electron contamination




A2. CLEAN FLAG (HCL)

Clean status is determined for major frames having a ROM
Or RAM 1-10 memory format. The data for a detector is

described as being "clean" if two sets of criteria are met.

The first set relates to the major frame. It must contain
no bit errors or block encoder errors (test flag HERRF).
Fill data is accepted when due to a toggle (i.e., change
in memory format), provided no error flags are set in data
record 1 of the current and next major frame [test array
QERR1 (128)]. The second set of criteria applies to each .

detector. These requirements are that

1. The detector's field-of-view excludes the Earth
plus 100-km atmosphere (test flag HEOCC2 as set
by program FRAPPE).

2. The high voltage for the detector is on and not
within two frames of turn on (test flag HVFLAG).

3. The detector's high voltage is stable; i.e.,
changing by less than 2.0 volts over the three
major frames centered on the present data, and
within 4.0 volts of a specified value (test flag
HVST) .

4. The detector's field-of-view excludes the calibra-
tion source rods {ﬁest flag QDSTAT(15)].
NOTE: This test applies only to the LEDl, LED2,
and MED detectors.

The format of the clean flag is

2**() = LED1
2**] = LED2
ete.
where: bit = 1 = clean
bit = 0 = not clean
A-4




A3, SUPERCLEAN FLAG (HSUPCL)

When a detector is described as "superclean" it satisfies

the following set of criteria:

1.

2.

The detector is clean.

The detector's field-of-view excludes the Moon.
{Refer to Section on "Moon in field-of-view" in

this appendix.)

Detector has no discovery scaler least significant
bit (LSB) overflows. This is ascertained by summing
four 1.28-second readouts and comparing them to the
corresponding 5.l12-second readout. If the two are
equivalent, no LSB overflow have occurred. Since
a major frame is 40.96 seconds in length, there are
eight such sets of comparisons to be made for each

major frame.

The detector's first four discovery scaler rates
are constant, as determined in the following

manner:

(a) For each 1.2B-second sample, add the first
four discovery scalers. There are 32 samples

per major frame.

(b) Once step (a) is completed, calculate the

mean, p, and the variance, @

(¢} Data is constant if dz < 1.3u.

The superclean flag is defined for each detector as follows:

2*¥*(Q = LED1
2%*1 = LED2
etc.

where: bit

il
—
]

superclean

bit not superclean




Ad. SQURCE IN FIELD-OF-VIEW FLAG (HSFOV)

The source-in-field-of-view flag is calculated using rout-

ines developed to select data within a major frame, for

which a given source is to be seen in a particular detector.

The needed informaticn for the determination is

-t

1. The scurce unit vector in celestial coordinates (S}.

2. The spacecraft y- and z-axis celestial coordinates

at the ends, inclusive, of the time of interest.

3. The time interwval covered, in units of 1.28 seconds.

For a given source, a rough check is first made to see that

the source is within 4°¢ of the scan plane; i.e.,
-
5.2 1< 0.0697

and that the source is within 20° of either the first or

. . —
last y-axis, i.e., for at least one’y:

e e
S°Y > 0.93969

If either of these tests fails, the source cannot be in the
field-of-view of any detector.

For sources which pass these tests, the source location
(angles) in spacecraft coordinates is calculated for the

two given spacecraft attitudes.

The twe angles used are 8 and ¢, as seen here.

where S is the source direction, and x, y, and z are the

spacecraft axes.




e

Using the two pairs of angles and the time interval included,
the average rates of change for & and ¢ are calculated and
used to extrapolate to the actual start and end of the data
accurmulation interval. This is done using the fact that the
first attitude data corresponds to a time (.96 seconds after
the start of a discovery scaler or PHA accumulation, while
the last attitude corresponds to a time 0.32 seconds before
the end of an accumulation. For a major frame calculation,
the start of the major frame is 0.96 seconds before the time
of the first attitude data, and the end is 0.32 seconds
after the last attitude data.

For the normal scan data, these extrapolations are valid,
and it should be noted that the source will move with time
in the direction of decreasing 8. For each detector the

following tests are made to decide if the source is observed.

1. If both values of ¢ are larger than the largest ¢

for the detector, the source is not observed.

2. If both values of ¢ are smaller than the smallest
value of ¢ for the detector, the source is not

observed.

3. If both values of 8 are larger than allowed for the

detector, the source is not observed.

4. If both values of 8 are smaller than allowed for

the detector, the source is not observed.

If none of these conditions are met, the source is con-
sidered to be observed. This is a conservative approach

in that any data not flagged with a source observed certainly
is source-free. Some data flagged for a source will have

no exposure in the detector, but only a very small fraction

of the time for scan mode.




The set of four tests is applied first for the large field-
of-view of each detector, and if the source is observed
here, the tests are repeated for the small field~of-view.
Separate flags are set for each detector and each field-of-

view.

The flag, HSFOV, is the logical OR of the above tests done
for the set of all catalog sources within 4.3° of the
nominal scan plane. The flag is a 2-byte integer with the
following bit determinations.

2%*) bit = 1 if source in HED1 Large FOV
2**3  pbit = 1 if source in HED2 Large POV
2%%4 bit = 1 if source in MED Large FOV
2%*5 bit = 1 if source in HED3 Large FQV
2**10 bit = 1 if source in HED1 Small FOQV
2**11 bit = 1 if source in HED2 Small FOQV
2**12 bit = 1 if source in MED Small FOV
2**13 bit = 1 if source in HED3 Small FOV




A5. EARTH OCCULTATION FLAGS (HEARL and HEAR2)

The Earth occultation flags indicate, for each detector,
whether the Earth is in the field-of-view of that detector
for any part of the major frame. The first occultation
flag (HEARL) is set if any part of the Earth plus 200 km of
atmosphere is in the field-of-view, while the second flag
(HEAR2) is set if the Earth plus 100 km of atmosphere is

in the field-cf-view.

The occultation calculation is performed using the satellite
altitude, satellite velocity vector, and satellite geocentric
coordinates (all of which are available once per major frame),
along with the spacecraft attitude data, (available 32 times
per major frame). Three sample times are used in the pro-
cess of setting the flags: the start time of the major

frame (STOMF), STOMF plus 20.48 seconds, and STOMF plus

38.40 seconds. For each of these three times, the horizon
angle from the center of the Earth as viewed from the
spacecraft, is calculated for the Earth plus 200 km, and

for the Earth plus 100 km. The celestial coordinates of

the center of the Earth from the spacecraft are also
calculated for these three times, assuming a circular
spacecraft orbit and constant speed for the major frame.

The Earth horizon angle is given by

sin ¢ = (Ro + a)/(RO + h)
where ) is the Earth horizon angle
RO is the Earth radius
a is the thickness of the atmosphere
h is the satellite altitude

Then using the spacecraft attitude data, a calculation
is made to check if any portion within the Earth horizon
is in the large field-of-view of the detector at these

three times. If the earth is observed for anv of these




times, the data are determined to be ccculted for that
detector, and flag is set.

The format of the occultation flag is

HEARl, HEARZ = 0 nc detector occulted

2**(Q bit set = LEDl occulted
2**] bit set LED2 occulted
2**2 bit set = HED]1l occulted
2**3 bit set HED2 occulted
2**4 bit set = MED occulted
2**5 bit set = HED3 occulted

H

I
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A6. POINTING FLAG (HPTY ™

For a given major frame, the spin axis flag indicates
whether the Spin period is nominal, and whether the space-
craft's spin axis is within 2° of the Sun's position at the
start of the current file. The spin period is defined

as nominal if the ecliptic scan angle of the spacecraft
Y-axis changes by 5° to 9.5° within the time period of the
major frame. The ecliptic scan angle is defined by

SCAN ANGLE = rpaN~1 [(Y-N) /(Y- (NxZ) )]

where Y = actual Y-axis unit vector
N = north ecliptic pole unit vector
Z = nominal spin axis unit vector.

The ecliptic scan angle is calculated twice in order to
determine the change. For each major frame, there are 32
minor frame readouts, each containing the right ascension
and declination of the Spacecraft's spin axis andg y-axis.
SCAN ANGLEl 1s calculated using the spin axis ang y-axis
positions found in the first minor frame; similarly, scan
angle2 is generated by incorporating the positions in minor
frames 32. 1If

5.0° < SCaN ANGLE2 ~ SCAN ANGLEl < 9.5°
the satellite's Spin period is described as nominal.

The equation for determining whether the spacecraft's spin
axis is within 2° of the Sun's position at the start of the
file is
aNG = cos™t (7-§)
where 7 = current spin axis unit vector (derived
using the spin axis position from minor

frame 1)



n

g unit vector from Earth to Sun

ANG

the angle between the two vectors

If ANG is less than 2° the spin axis is within 2° of the
Sun.

The format of the spin-axis flag (HPT) is

bit 2*%

spin: period is nominal
= 1 spin period is not nominal
bit 2**] = 0 spin axis is within 2° of Sun
= 1 spin axis is not within 2° G6f Sun

When HPT = 0, the satellite is described as being in scan
mode; otherwise, it is referred to as being in pointing mode.




A7. DIGITAL STATUS FLAG {HDIG)

The digital status flag is a dual-purpose flag. It indi-
cates both the DPU and the digital status of each detector
in a major frame. In order for a detector's DPU status to

be "not changing", the following criteria must be met:

1. The next major frame must have the same memory
format as the current major frame.

2, The detector's DPU status must be identical for
the current and next major frames.

A discussion of what information comes under the heading
of DPU status can be found in Secticn 2, pages 14-15 of the
HEAO-A2 FRAPPE Program Description and Operator's Guide.

The criteria for setting the digital status portion of the
flag is not as straightforward as it is based on both
experiment and detector digital status. Each major frame
contains a full cycle of experiment status informatien, but
only a half cycle of detector digital status data. When
the major frame count is even, the digital status section
contains information on the LEDl, LED2, and HEDl detectors.
HED2, MED, and HED3 digital status information is contained
in odd major frames. For purposes of the digital status
flag, a detector's digital status is described as "not
changing" when it satisfies the following criteria:

1. The experiment digital status must be constant

for the previous, current and next major frames.

2. The detector's digital status must be constant
from the pPreceding to the succeeding major
frame. This may or may not include the current
major frame, depending on the detector and the
major frame count.




In order to perform the preceding tests, the SKYMAD pro-
gram is designed to retain in core the experiment status
of the previous major frame and the digital status readouts
from the two previous major frames. This, combined with
the three major frames in core at all time, provides five
major frames of digital status information and four of
experiment status.

Using the array QDSTAT (64) to represent the digital status
information present in a major frame, the following elements
are used in the process of setting the digital status flag:

1. For experiment digital status

QDSTAT (13-19)
QDSTAT (24)
QDSTAT (25) bits 2**4 through 2**7 only

2. For detector digital status

QDSTAT (26 + 13n) through QDSTAT (38 + 13n)
except: QDSTAT(32 + 13n) bits 2%*4 — 2%%15
QDSTAT (33 + 13n) bits 2%*() - 2#%3 ang
bits 2**g - 2%x1g5
where n = 0, 1, 2 and represents the three
detectors whose digital status is ipn the
current major frame.

There is a one-to-one correspondence between the array
QDSTAT and the DSM word numbers appearing in the third
column of the Digital Housekeeping Table on pages 127-145
of the HEAO-A2 Cosmic X~Ray Experiment Technical Manual.

Each DSM word number is 1 less than the corresponding
element in array QDSTAT. QDSTAT(11) and QDSTAT(12)

contain telemetry data:; hence, they are not defined in

the Digital Housekeeping section of the manual; QDSTAT(37),
QDSTAT(38), QDSTAT(50), QDSTAT{(51), QDSTAT (63) , QDSTAT(64)

are spares and are also absent from the table.

A-14




The format of the digital status flag 1is
2%*1, 2%*0 = LED]
2%*3, 2%%x2 = LED2
etc.

where, for the two bits for each detector,
the LSB represents the DPU status
the MSB represents the digital status

bit = ¢
bit = 1

no change

changing

A-15




AB. NOMINAL STATUS FLAG (HNOM(2,6) ]

data. only detectors in major frame formats, ROMI1, ROM2,
RAM1, RAMY, ang RAM10 are eligible for nominal status.
Detectors LED1 and LED? are always set as "not nominal."
The various DPU and digital status flags from the input
MAX tape used in determining the Status of a given detector
are detailed in Table A-1,. QDPU(6) contains the DPU
status for a major frame for each of six detectors.
QSTATE(25) and QSTATD(13,6), in that order, are used

to reference array QDSTAT(64) containing the experiment
and detector digital status as defined in the section con-
cerning the digital status flag,

The nominal status of every detector is determined each
major frame. If no digital statuys readouts for a
detector are available within the current major frame,
the detector's digital status readouts from the previous
major frame are used.

The format of the Nominal Status flag HNOM(2,6) is

HNOM(1,ID) = ¢ indicates that the detector is not
in a nominal Discovery Sclaer state

1 indicates that it ig

HNOM(2,1D)

0 indicates that the detector is not
in a nominal PHA/Temporal state

)

1 indicates that it is

A-16
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A9. MOON-IN-THE-FIELD-QF-VIEW FLAG

One of the conditions for superclean data is that a given
detector not be occulted by the moon during the major frame.

For each major frame, the vector from the Earth to the
Moon [ODATA(13) - ODATA(l15)] and the vector from the

Earth to the spacecraft [(ODATA(l) - ODATA(3)] are given.
From these two vectors, the vector from the spacecraft

to the Moon is derived. The vector is then expressed in
spacecraft coordinates by using the spin-axis and y-axis
readouts in minor frame 1 of the current major frame.

(The components of the resulting vector from the space-
craft to the Moon are stored in members XM, YM, and ZM on
the output PHA and XRATES tapes.) If the absolute value
of the angle the Moon forms with the scan plane is greater
than 4°, no detector is occulted by the Moon during the
major frame. Otherwise, each detector is tested to see

if the Moon occults its large field-of-view. 1If it does,
a flag is set tc indicate that the detector is occulted by

the Moon.

Spacecraft coordinates for the vector from the spacecraft
to the Moon are recalculated and the scan angle and field-
of-view tests are repeated. The spacecraft spin-axis and
y-axis positions from minor frame 1 of the next major frame
are used if the next major frame is not in RAMO and if the
current major frame does not contain fill data. If either
of the latter two cases occur, data from minor frame 32
(for RAM0) or minor frame 31 (for fill data) are used to
redefine the vector from the spacecraft to the Moon. Data
from minor frame 32 are also used when processing the last

major frame on a MAX volume.




APPENDIX 2 - SCAN ANGLE [(ESCAN(32)] CALCULATICNS

Calculated for each major frame, the array ESCAN(32)
contains (in degrees) the angles the detector axis forms
with the ecliptic plane based on the 32 readouts per major
frame of the y-axis position. Each scan angle value is
derived using the following equation:

-1

Scan angle = TAN ~ [(Y'N)/(Y:(Nx5))]

where

actual y-axis unit vector
north ecliptic pole unit vector

0 = |
]

unit vector from Earth to Sun (This
vector represents the Sun's position
at the start of the current file.)

B-1




APPENDIX C - PHA DATA BASE

INTRCDUCTION

The PHA data base is a condensed version of the MAX data
base containing PHA andg discovery scaler data. Only major
frames from MAX that are not in engineering format are
included. Each PHA physical record contains data that was
accumulated in one major frame (40.96 seconds) except the
digital status which completes a cycle in two major frames,
and the analog status which completes a cycle in eight
major frames.

TAPE CHARACTERISTICS

TAPE ATTRIBUTES:
9-track, 1600 bpi when produced by program SKYMAP.
IBM 5/360 system procedure TAPESCAN is then used
to condense the PHA tape to 6250 bpi.

FILE STRUCTURE:
Each production PHA file corresponds to approx-
imately 12 hours of data. If no acceptable data
exists for a l2-hour interval,'no PHA file exists
for the interval. Each tape contains no more than
40 files.

RECORD FORMAT:
Fixed length, blocked.
RECFM=FB, LRECL=5952, BLKSIZE=5952

DATA QUALITY

There are three checks made on the quality of data. A&
block encoder error indicates a transmission error from
s/c to ground. A bit error indicates that 1 or more bits
within a major frame have been improperly received. Fill
data indicates that data for that minor frame is missing.

Cc-1




An overall data quality flag (HQUAL; is Set to indicate if
there were any block encoder e@rrors, bit errors, or £ill
data anywhere in a najor frame. Additionally, the data
itself is made negative if there were bit errors, and the
data is replaced with hexadecimal "azaa" 1f there was fil]
data.

COMMON BLOCK DESCRIPTION

The COMMON block PHAOUT can be used to reference the PHA
data base. 3 description of the variables follows:

Variable Type Description

LDAY I*4 Day of major frame

LMSEC I*4 Millisecond of major frame
HECON I*2 Electron contamination flag

2%*]1, 2**0 = Lpp] limit=600
2**3, 2#%%2 = LED2 limit=600
2**5, 2**4 = HEp1 limit=1000
2**7, 2%xg = yEp? limit=700
2*%9, 2xxg MED limit=1200
2%*11, 2**10 = HED3 limit=500

2%*%12 = MED  1imit=600
superclean

bits=00=electron rate .le. limit
bits=ll=electron rate .gt. limit

HVF I*2 High voltage flag
2**0 = LED1
2%*] = LED2
2**2 = HED]
2**3 = HED2
2%*4 = MED
2**5 = HED3




Variable

HSPAX

HFRM

HMF

HQUATL

HCL

HSUPCL

Tyne

I*2

I*2

I*2

I*2

I*2

I*2

Description

bit=0=high voltage on and not

within two frames cf turn on

bit=l=high voltage off or
within two frames of turn on

Spin axis index (1-720)
Spin circle is divided into 720
half-degree bins

Data format index
If in ROM, = ROM number
If in RAM, = RaAM number +10

Major frame counter
Overall data quality flag

2**0) = hlock enceder error
2**] = bit error
2**2 = fill data

bit=0=no error, bit=l=error

NOTE: HQUAL = -4 when there
is a gap in time between the
present record and the next
record.

Clean flag

2**Q = IFD1
2*%*) = 1Fp2
etc.

bit=0=not clean, bit=l=clean

Superclean flag

2**) = LED]
2**1 = LED2
etc.

C=3




Variable

HVANOM

HASUN

HJET

HSFOV

I*2

I*2

I*2

I*2

Description

bit=0=not superclean

bit=1l=superclean

High voltage anomaly flag

2**0) = LED1
2%*] = LED2
etc.

bit=0=stable

bit=l=unstable

SAA/NPA anomaly flag - also
sunlight flag

2%*%0) = SAA/NPA

bit=0=no SAA/NPA
bit=1=SAA/NPA

2**] = sunlight

bit=0=no sunlight
bit=l=sunlight

Number of jet firings during
major frame

Source in field-of-view flag

2**Q) = LED1
2*x*] = LED2
etc.

bit=0=no source in large field-
of-view
bit=1=source in large field-

of~-view



Variable Tvpe Description

2%*8 = LED1
2**9 = LEDZ

etc,

hit=0=no source in small field-

of-view

bit=l=source in small field-
of-view
TBETA R*4 Rotation angle from S/C y-axis

about S/C z-axis to center of

earth (-7 to +rn)

PHI R*4 Angle from S/C z-axis to center
of earth (0 to m)

NOTE : Together THETA and PHI
define a vector from S/C to
center of Earth in S/C

coordinates.

HEARI I*2 Earth occultation flag
(including 200 km atmosphere)

2**(Q) = LED]
2**1 = LED2
etc.

bit=0=no occultation
bit=l=occultation

HEAR2 I*2 Earth occultation flag
(including 100 km atmosphere)

2**() = LED1
2*¥*] = LED2
etc.

bit=0=no occultation

bit=l=occcultation

Cc-5




Variable

HPT

HDIG

STIME
GLON
GLAT

ECNTR

AMACL

XB

ZB

I*2

R*4
R*4
R*4

R*4

R*4
R*4
R*4

R*4

Description

Spin axis flag

2%*() bit = 0 spin period nominal
= 1 spin period not
nominal
2**]1 bit = 0 spin axis is

within 2° of Sun

il

1 spin axis is not
within 2° of Sun

Digital status flag
2**]1, 2**() = LED1
2**3, 2%*2 LED2

etc.

where the two bits per detector
represent

LSB - DPU status

MSB - digital status

bit=0=no change
bit=1=changing

Solar time (radians)
Geodetic longitude of s/c (rad)
Geodetic latitude of s/c¢ (rad)

Distance from s/c to Earth
center (km)

McIllwain L parameter

X,Y.2z2 components of magnetic

<field in s/c coordinates




Variable
XM

YM

ZM

IDUM2
QSTATE (25)

QSTATD(13,6)
QDUM1

QSTATA(32,8)

QSTATC(6)
HDUMI1

SARA (32)

SADEC (32)

YARA (32)

YADEC (32)

ESCAN(32)

IHOUS (10,6)

R*4
R* 4
I*4
L*1

L*l

L*1

L*1

L*1
I*2

R*4

R*4

R*4

R*4

R*4

I*4

’

Description

X, Y, 2z compcnents of Moon

ﬁposition in s/c coordinates

(vector from Spacecraft to Moon)

Spare
Experiment status words

Digital status words for six

detectors
Spare

Analog status words (32 words
per major frame; 8 major frames

to complete a cycle.)
DPU status for each detector
Spare

Spin axis right ascension
(radians; 1950)

Spin axis declination
{radians; 1950}

Y axis right ascension
(radians; 1950}

Y axis declination
{(radians; 19850)

Scan angles based on nominal
spin axis and true y-axis

Housekeeping scalers
{10 scalers, 6 detectors)




Variables Tyvpe

HDISC(8,8,4) I*2

HPLSB (128,3,4) 1I*2

HPSUM (128, 4) I*2

Descripticn

Discovery scalers (eight 5.12
second sums, 8 scalers,
detectors 3-6)

PHA 10.24 second readouts

(128 channels, 3 10.24 second
LSBs, detectors 3-6) for data
formats ROM1, RAMY, RAM1O.
However, there are no 10.24
second LSB readouts for the
HED2 detector when in data
format RAM10. This array will
be zero when in data formats
ROMZ and RAM1 - §.

PHA 40.96 second readouts
(128 channels, detectors 3 - 6)
as follows:

ROM1, RAM9, RAM 10:
40.96 second sums
(only 40.96 second LSBs
for HED2 in RAM1O0)

ROM2: Array will be zero: there

are no PHA data when in
ROM2.

RAM1 - 8: 40.96 second LSBs

NOTE: The criteria for setting the values
of HECON, HCL, HSUPCL, HSFOV, HEAR],
HEARZ, HPT, HDIG, and ESCAN(32)
are discussed in Appendices A and B.

Total Length: 5952 bvtes




APPENDIX D - XRATES DATA BASE

INTRODUCTION

The XRATES data base is a condensed version of the MAX data
base containing mainly discovery scaler data. Only major

frames from MAX that are not in engineering format are included.
Each XRATES physical record contains data that was accumu-
lated in one major frame (40.96 seconds) except the digital
status which completes a cycle in two major frames, and the
analog status which completes a cycle in eight major frames.

TAPE CHARACTERISTICS

TAPE ATTRIBUTES:
9-track, 1600 bpi when produced by program SKYMAP.
IBM 5/360 system procedure TAPESCAN is then used
to condense the XRATES tapes to 6250 bpi.

FILE STRUCTURE:
Each production XRATES file corresponds to approx-
imately 12 hours of data. If no acceptable data
exists for a 12-hour interval, no XRATES file exists
for the interval. Each tape contains no more than
40 files,

RECORD FORMAT:
Fixed length, blocked.
RECFM=FB,LRECL=5048,BLKSIZE=5048

DATA QUALITY

There are three checks made on the quality of data. & block
encoder error indicates a transmission error from s/c to
ground. A bit error indicates that l or more bits within a
minor frame have been improperly received. Fill data indicates
that data for that minor frame is missing. An overall data
quality flag (HQUAL) is set to indicate if there were any




block encoder errors, bit errors, or fill data anywhere in
a major frame. Additionally, the data itself is made
negative is there were bit errors, and the data is replaced
with hexadecimal "AAAA" if there was fill data.

COMMON BLOCK DESCRIPTION

The COMMON Block TAPOUT can be used to reference the XRATES
data base. A description of the variables follows:

Variable Type Description
LDAY I*4 Day of major frame
LMSEC I*4 Millisecond of major frame
HECON I*2 Electron contamination flag

2**], 2*%*0 = LED1 limit=600
2**3, 2*%**2 = LED2 limit=600
2%*5, 2%%*4 = HEDL limit=1000
2*%*7, 2%*§ = HELC2 1imit=700
2**9, 2#%%8 = MED limit=1200
2**%11, 2**10 = HED3 1imit=500
2**12 = MED limit=600
superclean
bits=00=electron rate .le. limit
bits=1ll=electron rate .gt. limit

HVF I*2 High voltage flag
2**) = LED1
2**] = LED2
2%*2 = HED]
2**3 = HED2
2**4 = MED
2**5 = HED3

bit=0=high voltage on and not

within two frames of turn on

bit=1=high voltage off or with-

in two frames of turn on

D=2




Variable

HSPAX

HFRM

HMF

o HQUAL

i

HCL

HSUPCL

Tvoe
—

I*2

I*2

I*2

I*2

I*2

I*2

Description

Spin axis index (1-720)
Spin circle is divided into

720 half-degree bhins

Lata format index
If in ROM, = ROM number
If in RAM, = RAM number +10

Major frame counter

Overall data quality flag

2**Q = hlock encoder error
2**] = hit error
2**2 = fill data

bit=0=no error

bit=l=error

NOTE: HQUAL= -4 when there is
a gap in time between the pre-

sent record and the next record.

Clean flag
2**Q = LED1
2**] = LED2
etc,

bit=0=not clean
bit=l=clean

Superclean flag

2%*Q) = LED1
2**] = LED2
etc.

bit=0=not superclean
bit=1l=superclean



Yariable Tvpe Description

—_——
HVANOM - I*2 High voltage anomaly flag
2**0 = LED]
2**1 = LED2
etc.

bit=0=stable
bit=1=unstable

HASUN I*2 SAA/NPA anomaly flag - also
sunlight flag

2%*) = SAA/NPA
bit=0=no SAA/NPA
bit=1=SAA/NPA

2**]1 = sunlight
bit=0=no sunlight
bit=1=sunlight

HJET I*2 Number of jet firings during

major frame

HSFOV I*2 Source in field-of-view flag
2**Q = LED1
2**] = LED2
etc.

bit=0=no source in large field-
of-view

bit=1=source in large field-

of-view
2**8 = LED]
2%*3 = TED2
etc,




Variable

THETA

PHI

HEAR1

HEARZ

Tvoe
—_——

R*4

R*4

I*2

I*2

Description

bit=0=nc source in small field-

of-view

bit=l=source in small field-

of-view

Rotation angle from S/C y-axis
about S/C z-axis to center of
Earth (-7 to +m)

Angle from S/C z-axis to center
of Earth (0 to m)

NOTE: Together THETA and PHI
define a vector from S/C to
center of Earth in S/C

coordinates.

Earth occultation flag (including
200 km atmosphere)

2**0 = LED]
2**] = LED2
etc.

bit=0=no occultation
bit=l=occultation

Earth occultation flag (including
100 km atmosphere)

2%*) = LED]
2**] = LED2
etc.

bit=0=no occultation
bit=l=0ccultation




Variable

HPT

HDIG

STIME
GLON
GLAT

ECNTR

AMACL
XB
YB

ZB

Tvpe

I*2

I*2

R*4
R*4
R*4

R*4

R*4
R*4
R*4

R*4

N

Description

Spin axis flag

2**Q bit = 0 spin periocd nominal
= 1 spin period not
ncminal
2**] bit = 0 spin axis is within

2° of Sun

1 spin axis is not

within 2° of Sun

Digital status flag

2*%*], 2**) = LED1
2%%3  2%%) = TED2Z
etc.

where the two bits per detector
represent

LSB - DPU status

MSB - digital status

bit=0=no change
bit=1=changing

Solar time (radians)
Geodetic longitude of s/c (rad)
Geodetic latitude of s/c (rad)

Distance from s/c to Earth
center (km)

McIllwain L parameter

X, Y., 2z components of magnetic
field in s/c coordinates




Variable
M

M

ZM

IDUM2
QSTATE (25)

QSTATD(13,6)

QDUM1

QSTATA(32,8)

SARA(32)

SADEC(32)

YARA(32)

YADEC (32)

IHOUS (10,6}

HDISC(40,8,6)

m
R*4
R*4
R*4
I*4
L*1

L*1

L*1

L*1

R*4

R*4

R*4

R*4

I*4

I*2

Description

X, Y, Z components of Moon

{position in s/c coordinates (is

the vector from spacecraft to Moon)

\

Spare
Experiment status words

Digital status words for six

detectors
Spare

Analog status words (32 words
per major frame; 8 major frames

to complete a cycle.)

Spin axis right ascension
(radians; 1950)

Spin axis declination
(radians; 1950)

Y axis right ascension
(radians; 1950)

Y axis declination
(radians; 1950)

Housekeeping scalers
(10 scalers, 6 detectors)

Discovery scalers (40 LSBs and
sums; i.e., 8 readouts per
major frame of 5 discovery
scalers: four l.28-seconds
cne 5.l2-seconds

8 scalers, 6 detectors)




NOTE: The criteria for setting the values of HECON,
HCL, HSUPCL, HSFOV, HEARl, HEAR2, HPT, and HDIG are

discussed in Appendix A.

Total Length: 5048 bytes

——

[
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TAPESCAN 4.3 - GSFC TAPE ANALYSIS AND COPYING PROGRAM 02/25/85 10:47:10.8 INPUT VOL=XR0050 (LAST MOD-07/25/846) PAGE 1
OPTIONS IN EFFECT: LIST=002,COPY,NOVOLSER

WHWMWJQCﬂch FILE ON JJ0021 IS 0001 -- LABEL=(0001,BLP)

R'P,vx %A% A B DD A AD?5 8R3 F F B AS5< 8(W M2DIYHAZOH $P3 '-B 0 _DG"7D@x E-DD B K!S DDDD 'Q&.P1 ,+HU H
000 ommmHnaucuocccoaaaoccocoooacnuNm91uuoca==conanmcnwnmawmmnu>oawwanumﬁnmmmaHmNawuwnmobammnaaooocmummocaacoﬁbwuwucmnmmocaaoonococoo
000 NwmncomwwowcwcocaenaoaacwoowoﬂmomowcmomcmcaHNmOQmumcpnmabwmwocmcmunQUQNomouawvwanhmmaacoccwcmnmbaaoncacmcwwchmmaacoceocccacma

T Q.v% $#A$ A C DD 9"APT0 Q3.( B AS?7 C-=" WMQDIVZAS,+ MV) @B NL7D8!3DZHGE-$#% C DDDD<<<< T'Q&.P1 :0- H
cccmammaHOQuowocaoaecaccnoccoowunwmﬂammacocccoacnmmmamwmaNHwnwbmaHbonH>mnnHcaHmwnwwunmonamumoooecoccocakanoachmwuauwuaceaaococoococ
aaouomwmncowwwowcwoowacncncoccwmnucccnuucocaomccHNﬂwowmﬂcmnmb>u0Hcwmcnmuocmwamwunmbnnmmumﬂwnccccwcnnnaonnnccumcuﬂp=>mﬂoccooaccaaocma

TAPEMARK NO 0001 BLOCK LENGTHS: MIN=05952 MAX=05952 AVG=05952 NUMBER OF BLOCKS=000031
T H.V%) #A% A ~ DD B FFAPY"A; G AMORAQM="4-ZD!L,A&&="X ¢ C66"V.FD#-~D#<CE;K9 = UUlUZx%x  'Q&.P1 AL 9 H

aacmcmcmHmcwcwooawccaacoaoccoco=0H>uaHMO====ooocaHpruuuwmumawomaHuuw>>onnuuwaacoubwawcmanuaacauommmmwmmwaauUHmHu=m=amconooo=ccaccc
oocucmumnoowwncucﬂeaono@ecamccmqummwmcuoaaoaccawnmwwoammnﬂoa>umwoamvuhbammmﬁmumnwcmawoummNoeocamunaannonncaumcwwHouuoucocoaoccaoowo

T I.V¥x §Ax A / DD B A IA$2=A) ¢ ANBEA'Q-";, D!OXA&Y =R_Y D'7"G'RDQ20D&>7E;,R 7 NN)IVY 'Q&.P1 1. L2

- — H
cccmcmnmanucummawcocoaacoacccoo0~wﬂawmwccccaocﬂbwbwnwmummNNnHocaHmbuHNmnaumunﬂoOHuwnmmmamNoccccmoHHmmNNmmccuuwauwcwamwccaocaooccaoc
cccueowmoocwwnoucwcocbc&occmcwomwwmmwurmocoocccaummuwummmmwuahmnwomummuwonuwmuuonmmaabmﬂmmwooooawcmmuummcUcaumcuqchwwmaooacccocccwa

TAPEMARK NC 0002 ~ BLOCK LENGTHS: MIN=05952 MAX=05952 AVG=05952 NUMBER OF BLOCKS=000412
TCA,HE ®A) A U DDoO AF|AOX> QA, AU-FAS63 1.ADIW=AJG 1%V 853 00-CWV-EJx_E;C3 U +++++444+  1Q% . P1 2740 H

c:omccmmHnawouoccwmaoceccuaaooccnummaccmccooaccoamunammmnumnnwbuannmambmapwunumbnmbmnmeAwnmccccwccaaoccoccc&bumwucﬂmumcaacocaocaaco
cccwwwmmcocwwuaucbccoao&coocowmmwcqmomuwcccccoocwnmaHmmmcHwHabmmHprcmnmccmwccoammmompnummwucccaaommmmmmmmcoumcwuuomuacocoaccaooccmo

TCA. WX #A) A V DD Al?Z $L4 AUV=A636 3SFDIWSAJEP 2.%"31% TMLD, 29EJ).FE; C6 V +++++4+4++ Q8 P1 Mx(3 H
ommmmmnmwﬁmwmwm@mmmmmmmmmmammmomﬁubmhummaaanmaonammﬂhwmu&wwnﬁmbwbwwuaw»uwunwhnwmnnwunwnmnunmnnumnnoumwnwwunowwumHuuwwnwuunu
aaouwuwmnoauwuauamccoanacccacocowHﬂoawwaccoca:ccHAmmHmumaUumn>mewwqcmmnmwowoﬂamaumomuummmumcocomommmmmmmmoobm=uuwcnouucoco

TAPEMARK NO 08003 BLOCK LENGTHS: MIN=05952 MAX=05952 AVG=05952 NUMBER OF BLOCKS=000511 » -

U 272XLD |A; AV g0 TTALIX+AKR+ A-7AA<A2 O7FD!P'AP=> 6CA :F= _%NEM #D:S-ESL> V ++d+++4+ QR .P1 3THC H
aacmcmmmHﬂmccuomcmcacmcmcceooouwnmbcaHUnaaccceocAHwabaawamwnowownwm>nwomounuambuaubwauhmauomaochaooaacoc:aawuwmHQQumma==Aaaccaoccaa
ccoaammumccﬂumcuomeocoooaoooecﬂmuHumwwomccccaaocuﬁwuHOHNQmﬁmnbucmemcmuH:hmmounmma>ua>mcmwumccccmammmmmmmmcebmomuwcw>mucccomcc=oecmc

cc_ch.>hb2 na h::hw.bbxw A-.HA<8 RSYD!P.APHX 8-P 47~ 3'QE0= D<RVESPN W 00000000 'Q&.P1 (C,L H

ccamcﬂamHmoocwocomaccmowcccoocwuammmaHchacacccoamnbaawmnmNmAHoaawﬁmﬂuuwoumpawwmnuwmamubamoecocmwouHHHHHHHqcuawmwwcnnbmccncaocccoaco
cccncoﬂMWQQmHmcwamcccacoaccccwmﬂwpwowmuucaccaooawcwmHOmUchmnbumHumucmmwcnmmowummmmbnnoumwumcaccmcmammmmmmccumcwwuouwmmcmacaaoocccmo

4
0

ggooece
0coooo0s

TAPEMARK NO oco0¢ BLOCK LENGTHS: MIN=05952 MAX=05952 AVG=05952 NUMBER OF BLOCKS=000421
UCI|IYL #A- A > DD B A Al IATBB Il K9T MGIDILCAK,N 7#="92~ %:3DGSHE~$ZEQOF > GGGGIIII TQ&.P1 K=0

H
ccomoccmanmcuccamaocaccacaccaocawmmnmoacaoccamaammwnmu>nwum9HuoaHmwommmwmmmowmﬂnqHmamwmamwncoccwccaconAAacoﬂUHmHwomuuwccanaccacoaa
ccanwommmacmwmouamoccnqaccoNcHacwwwauNNcocooccoceromomaaa>a>MUHNmmowmmmomﬂoo>nbowmmowammomoccomouqqummmﬂccumomuHchmmooaaococcccmo

UcIzyL ,A- A ? G 4 B AT9IAT;H 363 %X! &%0DIK7AJ2V 10T MA! ZEID1JSE;%REOQ.Y ? PPPP~--~ '0%.P1 NMAE H

ooamgcbmwnaaaucccwaccwcucoccococaNWwaNHmoooocccaamuuampunuanwwuauﬂhowmbopnoamooawcmbwmmamnmaoccmcmmmmHHHHccwummuﬂooccuccaooccoococa
qoaauwﬂchcmecHcﬂccuba&oocmccoowmomwummcccooccoounuoowbaonoo>muuHNMQHmwa&wbommwnwHmmmOummmmcccamowuuwmﬂﬂﬂcoumcmuHcmauwoocccoocccoma

TAPEMARK NO 0005 BLOCK LENGTHS: MIN=05952 MAX=05952 AVG=05952 NUMBER OF BLOCKS=000357
V /LZL3 1A- A L 00 AmnAy 2A&PS ¢ A/R=AG¢K7 S?¢D!PZAQ6+ -XN D=2 :,JE$+:E/.QELKD L WWWHWWWW  TQM.P1 Jg8Z! & H

|aaccma>umuﬂocomcccwcomucmaococaumONm1opcbcco=ooc>amoﬂaocwommnnHomnuumnwmmnnowoubmauamnmouammnoamoucmNNNNNNNoouchHucbm>mocmaa==cccocc
:oocmcuwummcmpccuoucccococaccouﬁmHOQNHcwmaccccch>wHomwbmuamﬂbbbwwwwmmm1quAﬂNc>mewm>muummmNncccoWammmmmmmmcccmawwwcuoo>b@=coococcamc




TAPESCAN 4.3 - GSFC TAPE ANALYSIS AND COPYING PROGRAM 02725785 10:47:10.8 INPUT VOL=XR00650 (LAST MOD-07/25/84) PAGE 7
TAPEMARK NO 0035 BLOCK LENGTHS: MIN=05952 MAX=05952 AVG=05952 NUMBER OF BLOCKS=00GD546

4 0?7A C Aa A 9 FAN>OAKJG F F A~-8AI-7=0;LDILSAJO% ;3% a¥%>" DOEa.5D-:>EI’ >>>>>>>>  TQENPLIH9#55A & ¢ H
oacmoﬂ>maacocucccmcccuccccacccacnwmenwwwcccaacacnuownamqumonwomnuaNaHuNnmukmmmwnuwunumanamnacchcmmmmammmcc&:wawomwmuocmacccccccoo
000400F103081C610D0009000000000615€661214060600001FF81307EQE34A32116C0ECCOCCEFO405CEB54FAES9DO0000DOEEEEEEEEOOD3057189B551000000A00080

6 11A Aa A > n o= AQW!AKIM A-M|A¢ 1"|/=D!K AJMJ MZ" "1'"DG_E:4KED.UEH=: > GGGG| ||l T*QENPlH/C;XA & @ H
000FD748000003000200030300000000C129417100000000425C4403B4AF4194419564167C3FF388E4339C142C4FF00002000004444007D1D1702C560050000000000
000401F10000LCO10EDOGFOEDOQDO000186A121400000000104FXA01IFF1EGA201141049F0F1DF47D5A4256B458EA0000EC7777FFFFO0D80571813E71000000A00080

TAPEMARK NO 0036 BLOCK LENGTHS: MIN=05952 MAX=05952 AVG=05%52 NUMBER OF BLOCKS=000194%

GCA|BSC A' A Y "o B "7AJE;A>G, axX Ax¢P /RHD!)I?AM>N sB; UsV :2=D#XQEE$|ED& Y 3i333333 "Q8NP1HB>-0A & ¢ H
000F00881C0003000200030300000033C1B9428A0000000063E2454D4654419A4169C201C266C3B34795C404C41F00002055555555007D1D1700AA300500000006000
000431F203001D0108000F00000200FF113ELE7BOQO000000C7ALCATO1984ADFIGESD12E0G150A2EGBCE55AF540C000030EEEEEEEEQO0DB057182E001000000A00080

4CB7B&C A' A Z "4 B A|"APF&GA>HX "$DA)G7 S5(DY;/AMZ: UTW S=| 8N.DK6é6 EE<-ED.R Z 33333543 "Q&NPLHXRP:A & ¢ H
000F00281C0003000200030300000003C14F426460000000043B4650F46B846192412BC2E6C2ZBCC3D0C174C44ECG450000205555555500701D170E91F0050000000000
000432F203001D0109000F04000201FF17641E87000000000FB41D77025D%AE1149A043602EF085B426055C054B9000090EEEEEEEEO0DBDS5718797A1000000A00080
TAPEMARK NO 0037 BLOCK LENGTHS: MIN=05952 MAX=05952 AVG=05952 ~ NUMBER OF BLOCKS=000568

5 %3C A= A& D %K B AOC.AQNL F F ENAI7VA '™ L,[D!JXAJD6 -HX =5$=<$RE¢.ZENTUER 6 & 33333535 "QANPLHX0JGA<& ¢ FH
000F0938000003000100030100000000C184415900000005413244B814)12C419D4143410AC3A1B45D44CECI3AC36B00001055555555007D1D17093900050000000000
00050C3300001E0100040B0200020000163B1853060600551A7510D403BF4A1C11460F870E2BECB95ABY55D45BA6000000EEEEEEEEOODB05718C0171C00000A06080

5 %LC A= . J v B AQ JAPA) AI>RAA-Q" -9D!K3AJB! L-A B|R=;4XEGBEE-< E#.$ JCs33555353 "QANPLH=.36A<E ¢ FH
occmomumcccccuccaHaacwcmocccacccnwmmnwmwccaoccooawmmanmdmmmuowownuumnwwmﬂnnwu51wnnamnwacmeococcuommmmmmmmaauuwuwucﬂ@ﬂaoaMcoccacoccc
000590C3300001ECBOL000FOF0002000018A1171D00000C001AE911FEFA094A28118A0301902F9EEG757255FCO5BBE00001 3EEEEEEEEOODS05713EB3ALCO00000A06080
TAPEMARK NO 0033 BLOCK LENGTHS: MIN=05952 MAX=05952 AVG=05952 NUMBER OF BLOCKS=000413

5CALD-3 A" . V¥ "= ATPAIXX 5%¢ A,+8ATW; N1>DIMIANM_ QalL)"Y97 NFBD!QUEK+>E3-~> VCE(NC.L$T 'Q&NP1HGP7EA<& ¢ FH
000F0G581F00030002060030300000033436247D80000000042074229C536419F415AC3D13EFBC5444513C502C352000820460140152007D1D1700DB00056000000000
00053134F3001FCBO5000FDEOOCO01IFF117CO5BA000000001BE8L36E051EG4A411564D0C3DF897056264A8052EES3FEQO000535D53B3B300D80571877751C00000A06080
%Q A3D-3 A™ . H ro= FFA>.M 075 A,W-AT); PEWD!'Q?ANPQ 913 MFC PSVDMEZEK.-E3.% WC,C.L$T,F 'QaNP1H /PVA<& ¢ FH
OD0DHDOFS81FO000300020003030000000042CD47EBDOOO0000G2AEG2D5C5C24196419DC3434180C516C5CACS0EC34E000020646015264007D1D17082960050000000000
000535134F3001F0B06000F0EODO000661EBGOOF5000000001B6013DED756GA8F15780993046307B5465952B053BC000063B3B3B3B600D30571801751C00000A06080
TAPEMARK NO 0039 BLOCK LENGTHS: MIN=05952 MAX=05952 AVG=05952 NUMBER OF BLOCKS=000493

TAPEMARK NO 0040 -- EOV NO 001

TRUE DENSITY AT END OF PROCESSING: DEN=4

"“LENGTH ESTIMATE=1791 FEET 07 INCHES FOR DEN=6¢ AND TRTCH=STANDARD

(LENGTH ESTIMATE USUALLY ACCURATE WITHIN PLUS OR MINUS TEN PERCENT:; ALMOST ALWAYS WITHIN TWENTY PERCENT)
PROCESSING OF THIS TAPE COMPLETED: TOTAL BYTES READ=0101469696 NUMBER OF DATA BLOCKS READ=017048




TAPESCAN 4.3 - GS5FC TAPE ANALYSIS AND COPYING PROGRAM 03718785 11:32:58.4  INPUT VOL=XR0049 {LAST MOD-07/25/8%) PAGE 7
TAPEMARK NO 0035 BLOCK LENGTHS: MIN=05048 MAX=05048 AVG=050438 NUMBER OF BLOCKS=000546

G 07A C A A g FAN>OAKJS F F A--8AI-7=0;LD!LSAJO% ;ax @¥>" DOEQ.5D=-:>EI" 7777_ >>>>>>>> 'Q&NPLHY#55A & ¢ H
cacﬂoupMocoocwaocmoccwccccccocaooHmonwuucoocccacapawnnmumqmoaummawwmawumnmabwwwwnwmuoummODwnquuﬂmcmmmammmmcoﬁcHuncmwﬂwccmcccacccoco
000400F103002C010D0GO9000000000615E61214060600001FF81907E0E34A32116COECCOCCEF04D5CB54FAESSDO7777DOEEEEEEEEQOOD80571895551000000A00080

G 1[A Al A > " o= AGH!IAKLM A-MIAG 1v[/=D!K AJMJ MZ™ "1'"DG_E:4KEOQ.UEH=:7777> GGGGI[I1 T'QSNPLlH/C;XA & ® H
000F0748000003000200030300000000C129417100000000425C4403B4AF419641954167C3FF388E4339C142C4FF77772000004444007D1D1702C560050000000000
000401F100001CO010EQ00FOEDO000000186A121400000000104F1A01FF1E4A201141049F0F1DF47D5A4256B458EA7777E07777FFFFO0D305718L3E71000000A00080

TAPEMARK HO 0036 BLOCK LENGTHS: MIN=05048 MAX=05048 AVG=05048 NUMBER OF BLOCKS=00019¢

4CAJBEC A' A Y "y B WWAJB;ASG, aX A%¢P /RHDTITAM>N /By U/V :2=D#XQEE¢[ED&AV7?77Y ;;3535:333 "QENP1HB>-0A & ¢ H
000F00881C0003006200030300000033C1B9428A00000060063E2456D4654619A4169C201C266C3B34795C404C41F77772055555555007D1D1700AA30050060000000
"00431F203001D0108000F00000200FFL18EIE7BOO000C000C7ALCATO1984ADF14ES01Z2E04150AZEGBCE55AF540CT7 77780 EEEEEEEE0ODBOS7182E001000060A00080

GCBTBC A' A Z "4 B AI"APFSA>HX "#DAIG7 S5(D!;/AMZ: UTW S=| BN.DKé6 EE<-ED.R7777Z ;:;::;:+ T'Q&NPLHXRP:A & 4 H
000F00281C0O0030002G0030300000003C14F42460000000063B4450F46B44192412BC2E6C2BCC3IDOC174C44EC44577772055555555007D1D170E91F00504000000000
000432F203001D0109000F04000201FF17641E37000000000FB41D77025D4AE1149A043602EF085B426055C056B9777790EEEEEEEEDO0DEO5718797A1000000A00080

TAPEMARK NO 0037 BLOCK LENGTHS: MIN=05048 MAX=05068 AVG=05043 NUMBER OF BLOCKS=000568

5 ¥3C A= A& D %K B ADC.AQNL F F ENAYZVA 'M L, |DIJ%AJD6 -HX =S$=<$REC¢.ZEN'UE¥ 67777& ;555355355 'QENPIHX0JGA<& ¢« FH
000F0938000003000100030100000000C184415900000005413244B1412C419D4143410AC3A1B45D44CECI3AC36B77771055555555007D1D17093900050000000000
00050C3300001E010004080200020000163B1853060600551A7510D403BF4A1C11460F370E2BECBY95ABY55D45BA67 777 00EEEEEEEEOGD305718C0171C00000A06080

5 %LC A= . J n 9 B AQ JAPA) AT>RAA-Q" ~-9DTKBAJ8! L-A BIR=;4XEGBEE-< E#.$7777JC;;;355:33 '"Q&NPIH=.3¢A<% ¢ FH
cocmaoumaooccwcccﬁcccucmcccacoacnwmmnumwoccccaocawmmnnmuwmmunwwwaHuwauNmOnOHwummanownwncOmmouuuuHcmmmmmmmmcouUHuHﬂcmcmcccmcccacoccoc
aanmcnuuacocwmcwowcocmcmccomccocwmbwHuuuaooooamowbmwwHmmﬂ>coa>mmuum>ououaNmommnqmwmmmmnomwuwﬂuuumemmmmmmmcoUmcmuwmmwaﬁnoccaobomoma

TAPEMARK NO 0033 BLOCK LENGTHS: MIN=05048 MAX=05043 AVG=05048 NUMBER OF BLOCKS=000413

5CALD-3 A" . V¥ "= ATRATXY 5%¢ A,+8ATW; NI1>DIMIANM_ 3L)™Y97 NFBDIQUEK+>E3-~->T7777VCE(NC.L$T '"QANPIHGP7EA<E ¢ FH
cc:mcmmmwﬂccowochoomwowoocccowmawmNAﬂUmcocmoccoamoqnmmoomwmpuoﬂnum>nm=wwmmwnmabawwwomcmnwmmuuuwmcnowncHmmcQMGHUHNcccwoocmooaoccocco
00053134F3001F0B05000F0EQCOO01IFF117CO5BA000000001BESL36E051E4A41154D0C3DF89705624A8052EE53FE7777535D53B3B300D80571877751C00000A06080
MYA A3D-3 A" . W "= FFA>.M 075 A,W-AT); PEWD!Q?ANPQ 913 MFC PSVDMEZEK.-E3.%7777WC,C.L$T,F T"Q&ANPLlH /PVA<& ¢ FH
060 oﬂmwﬂoccucocmoccwawccccccaaamouaummoacccmccnmbmomuwnmnmnwwmnwwuounmawmcnmHmnmnbomcmownmﬂuuchmnaHmNmnacwuHUHuommmmocmccoccccccc
00043134F30601FO0B06000OF0ECOOD00661EBGOOFS00000000LB6013DEQ7564A8F15780993046307B5445952B053BC777763B3B3B3B600D80571801751C00000A06080

TAPEMARK NO 0039 BLOCK LENGTHS: MIN=05068 MAX=05048 AVG=05048 NUMBER OF BLOCKS=000493
TAPEMARK NO 0040 -- EOV NG 001

|

TRUE DENSITY AT END OF PROCESSING: DEN<=4

"LEMGTH ESTIMATE=1586 FEET 01 INCHES FOR DEN=4 AMD TRTCH=STANDARD
(LENGTH ESTIMATE USUALLY ACCURATE WITHIN PLUS OR MINUS TEN PERCENT; ALMOST ALWAYS MWITHIN TWENTY PERCENT)
PROCESSING OF THIS TAPE COMPLETED: TOTAL BYTES READ=0086058304 NUMBER OF DATA BLOCKS READ=017043

i




HEAC 1

XRATES DATA BASE

77-075A-021

This data set has been restored.

There were originally

twenty-six 9-track, 6250 BPI, multi-filed tapes written in Binary.

There are twenty-six restored tapes.

cartridges and the DS tapes are 9-track} 6250 BPI.

The DR tapes are 3480

The original

tapes were created on an IBM 360 computer and the restored tapes

were created on the IBM 89021 computer.

along with the corresponding D numbers are as follows:

o -

DR-004450
DR-004451
DR-004452
DR-004453
DR-004454
DR-004455
DR-004456
DR-004457
DR-004458
DR-004459
DR~004460
DR-004461
DR-004462
DR-004463
DR-004464
DR~004465
DR-004466
DR-004467
DR~004468
DR-004469
DR-004470
DR-004471
DR-004472
DR-004473
DR-004474
DR-004475

DS-004450
DS-004451
DS-004452
DS-004453
DS-004454

'DS-004455

D5-004456
DS-004457
DPS-004458
DS-004459
DS-004460
DS-004461
DS-004462
DS-004463
D5-004464
D5-004465
DS-004466
DS-004467
DS5-004468
DS-004469
DS-004470
DS-004471
D5-004472
D5-004473
D8-004474
D5~004475

D-065049
D-065050
D-065051
D-065052
D-065053
D-065054
D-065055
D-065056

D-065057

D-065058
D-065059
D-065060
D-065061
D-065062
D-065063
D-065064
D-065065
D-065066
D-065067
D-065068
D-065069
D-065070
D-065071
D-065072
D-065073
D-065074

The DR and DS numbers

FILES TIME SPAN
39 08/15/77 - 09/02/77
40 08/03/77 - 09/22/71
40 09/23/77 - 10/12/77
40 10/13/77 - 11/01/77
24 11/02/17 - 11/13/77
40 11/14/77 - 12/03/77
40 12/04/77 - 12/23/77
40 12/24/77 - 01/12/78
40 01/13/78 - 02/01/78
40 02/02/78 - 02/21/78
38 02/22/78 - 03/12/78
39 03/14/78 - 04/02/78
40 04/03/78 - 04/22/78
40 - 04/23/78 - 05/12/78

- 40 05/13/78 - 06/01/78
40 06/02/78 - 06/21/78
40 06/22/78 - 07/11/78
39 07/12/78 - 07/31/78
39 08/01/78 - 08/20/78
39 08/21/78 - 09/09/78
40 09/10/78 - 09/29/78
39 09/30/78 - 10/19/78
40 10/20/18 - 11/08/78
40 11/09/78 - 11/28/78
37 11/29/78 - 12/18/78
36 12/21/78 - 01/09/79
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